In order to clarify the mechanism of rapid growth of anaplastic thyroid carcinoma, growth stimulating activity produced by the cancer cells in culture was studied. A cell line (HTh7) established from a biopsy specimen of anaplastic thyroid carcinoma was used throughout the study. Growth stimulating activity was determined as an activity to increase 3H-thymidine incorporation in rat thyroid cell line (FRTL5). Conditioned medium of HTh7 cells contained significant growth stimulating activity for FRTL5 cells. The activity was separated into two fractions with heparin agarose gel: heparin-binding and heparin-non-binding.
column, the activity was eluted later than the elution volume of cytochrome c (MW 12400) as several separated peaks. In reverse phase HPLC, however, the activity in these peaks was eluted as a single peak. The retention time of the active peak was almost the same as that of recombinant IGF-I. When measured by specific RIAs, the conditioned media concentrated 20 times contained both 0.35ng/ml of IGF-I and 5.21 ng/ml of IGF-II. As for the heparin-binding mitogenic activity, when applied to heparin affinity HPLC column and eluted with a linear gradient of NaCl, the activity came out as one major peak with approximately 1.0M NaCl. Our present study has revealed that anaplastic thyroid carcinoma cells in culture produce growth stimulating activity and secrete it into the culture media. It is suggested that the activity consists of more than two peptide growth factors with distinctive characteristics. (Endocrinol japon 38: 413-420, 1991) ANAPLASTIC thyroid carcinoma is one of the most aggressive diseases with rapid progress and poor prognosis [1] . It is clinically important to elucidate the mechanism of growth in these malignant cells. It is demonstrated that many types of tumor cells produce peptide growth factors, which may explain the autonomous nature of their growth [2] . Such a process, termed `autocrine secretion', was our main interest in the previous studies with non-transformed human thyrocytes [3, 4] . In the present study, growth factors produced by anaplastic thyroid carcinoma cells in culture were explored with a cell line established from a biopsy specimen in a patient with the disease. 
3H -TdR incorporation in FRTL5 cells
Growth stimulating activity in CM was determined as an activity to increase 3H-TdR incorporation in a rat non-transformed thyroid cell line, FRTL5 [6] . The cell line was generously provided by Dr. L. D. Kohn, NIH, Bethesda, MD. The measurement of 3H-TdR incorporation was conducted as previously described [7] with a minor 
3H -TdR incorporation in HTh7 cells
Effects of samples on 3H-TdR incorporation in HTh7 cells was also investigated.
The cells were seeded at a cell density of 104 per well and were cultured in 0.5 ml medium containing 5% FCS for 4 days. Confluent cells were further cultured in a serum-free medium containing 0.4% BSA for 24 h. This preculture period was chosen because the cells were detached from the microplates before the end of measurements of 3H-TdR incorporation if they had been precultured longer in the absence of serum. For the measurements, the cells were incubated in 0.5ml of a fresh, serum-free medium containing a sample for 24h. 3H-TdR (1.85 kBq/well) in a small aliquot of the medium was then added to each well and the incubation was continued for a further 24 h. At the end of the incubation, the radioactivity of 3H-TdR incorporated into HTh7 cells was determined as above for FRTL5 cells. 
Gel filtration chromatography

In order to purify the growth stimulating activity, CM was analyzed by gel filtration chromatography with Sephacryl S-200 gel. In a neutral condition, the activity in CM was eluted at void volume along with a major protein peak shown as extinction at 280nm (Fig. 3) . However, in an acidic condition with 1M acetic acid, elution of the activity was delayed and, thus, the growth stimulating activity with several peaks was separated from major protein peak which was eluted again at void volume (Fig. 4) were analyzed by reverse phase HPLC with an octadecyl column (Fig. 5) . Shown by extinction at 210nm, several protein peaks were separated. However, the growth stimulating activity was found in only one peak. The retention time of the Heparin binding growth stimulating activity Growth stimulating activity in the heparin binding fraction was analyzed further with a heparin affinity HPLC system (Fig. 6 ). When eluted with a linear gradient of the NaCl concentration, one major peak of the growth stimulating activity came out with about 1M NaCl.
IGF-I-like and IGF-II-like immunoreactivities
The conditioned media treated with acetic acid [15] , which can be explained by the existence of binding proteins specific for IGFs [16] . In an acidic pH condition, these growth factors are separated from their binding proteins and behave in their own molecular sizes in gel filtration chromatography. Our present study showed that the apparent molecular weights of the activity in CM were smaller than that of cytochrome c (12.4K). In reverse phase HPLC, the retention time of the activity was quite similar to those of recombinant IGF-I and IGF-II. These results suggest that CM contained IGF-I and/or IGF-II which stimulate the growth of FRTL5 cells. However, the elution profile of the activity in the gel filtration in an acidic condition has revealed that it consists of several peptides of different molecular sizes. The pattern was different from that of CM of nontransformed human thyrocytes shown by our previous study [4] . The reason why several active peaks in gel filtration were eluted as a single peak in reverse phase HPLC is not clear. However, recombinant IGF-I and IGF-II, which were separable in gel filtration, had the same retention time in the reverse phase HPLC. It is likely that the growth stimulating activity in CM consists of IGF-I, IGF-II and/or their related peptides. When the immunological activities of IGF-I and IGF-II in the conditioned media were determined by specific RIAs, both IGF-I-like and IGF-II-like immunoreactivities were measurable and the latter (IGF-II) was approximately 15 times as great as the former (IGF-I). Judged from the crossreactivities with each other in these RIAs, however, values for IGF-I or IGF-II could not be explained by the crossreaction of the other. Consequently, both IGF-I-like and IGF-II-like immunoreactivities were contained in the conditioned media. Though the value of IGF-I was much less than that of IGF-II, IGF-I-like immunoreactivity may play a significant role in growth stimulation because, in FRTL5 cells, the growth stimulating activity of IGF-I was approximately 10 times as strong as that of IGF-II.
A heparin-non-binding angiogenic factor was found in HTh7 cells and named platelet-derived endothelial cell growth factor (PD-ECGF) [5] . Although it has not been clarified yet whether this angiogenic factor also stimulates the growth of FRTL5 cells, PD-ECGF is unlikely to be responsible for the growth stimulating activity in the present study because it has been found in the HTh7 cell lysate but not in the culture media.
In the present study, we failed to show signiby the CM. However, this does not necessarily deny a significant role of the growth factors produced by HTh7 cells in their own growth, because HTh7 cells may be maximally stimulated by growth factor(s) produced by themselves and can not be responsive to any exogenous growth stimulation.
Up to the present, the physiological significance of the growth factor(s) produced and secreted by these severely malignant cells remains to be clarified.
